SEAC4RS UTLS
Breakout Session

UTLS Schematic 60°W, Feb 15, 2006

Tropopause Inversion
Layer (TIL)

R~ < - -350

Convection Cirrus clouds
P

Log Pressure Altitude (km)

PPt ¢ ExTL, 'mixing layer'

7
0l- - -~ _30p. - baroclinic waves, fronts

0 15 30 45 60 76 90
Latitude (°N)




UTLS Main Goals:




Monsoon Season: distribution of water vapor in the UTLS

Figure 7. MLS water
vapor for August (left)
and September (right)
at three pressure
levels. Note the H20
enhancement at 147
hPa is stronger over
the ASM, but at higher
levels (100 and 83
hPa), especially in
September, the
enhancement over the
NAM region becomes
larger.

(Figure courtesy Tao
Wang)
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Satellite observations of isotopic water vapor in the UTLS:
Importance of Convection over North America
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Figure 6. (Fig. 12 of Randel et al., 2012) Maps of (a) DeltaD and (b) H,O at 16.5 km during JJA. White
contours denote strongest climatological tropical convection, and the black boxes are related to other
figures in the paper. Note the isotopic enrichment correlated with high water vapor over the NAM but the

lack of a similar signal over the ASM region.




Satellite observations of isotopic water vapor in the UTLS:
Importance of Convection over North America
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Figure 6. (Fig. 12 of Randel et al., 2012) Maps of (a) DeltaD and (b) H,O at 16.5 km during JJA. White

contours denote strongest climatological tropical convection, and the black boxes are related to other

figures in the paper. Note the isotopic enrichment correlated with high water vapor over the NAM but the
lack of a similar signal over the ASM region.

North American Monsoon (NAM) system: convective transport of water vapor to

the UTLS, cirrus cloud distribution and radiation, biomass burning and pollution
transport from North Mexico to the South East U.S.




UTLS Challenges:




UTLS Questions:




Topics Discussed: New "Discoveries”




Topics Discussed: "New” Questions

Strong convective systems that can moisten the
overworld: how frequent are they? What are
their geographical and seasonal distributions?

Why dont we see evidence for significant water

vapor injections to the stratosphere over
Houston: timing? location?

What is the lifetime of these stratospheric
water vapor plumes? How is their dispersion
related to the monsoon circulation?

How does the monsoon circulation affect the
Isentropic structure in the UTLS?




Action Items:




Golden Days:

NAM circulation (stirring and redistribution of tracers in
the UTLS), Convection, Water vapor injection into the
stratosphere

NAM
Large-scale circulation, tropopause structure

Convection
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Platinum Days:

Intersection of Golden Days for all platforms
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Papers / Topics of research planned:

(1) Impacts of Convective Input and Large-Scale Transport on Lower
Stratospheric Water Vapor Concentration over the North American Monsoon -
Jensen, Pfister

(2) Analysis of Convectively Sourced Water Vapor in the Stratosphere: A Case
Study from SEAC4RS - Smith, Sargent, Atlas, Bedka, Gao, Herman, Jensen,
Pittman, Pfister, Read, Selkirk, Wilmouth

(3) Role of Large-Scale NAM Circulation and Tropopause Penetrating MCSs on
Water Vapor Transport and Tropopause Structure Perturbation - Pan, Bresch,
Homeyer, Honomichl

(4) Role of Large-Scale NAM Circulation in Redistribution of Ozone and Biomass
Burning Products - Pan, Bresch, Homeyer, Honomichl

(5) Differences in UTLS Water Vapor and Ozone Between the Tropics and the
North American Monsoon: Observations from SEAC4RS and Costa Rica -
Selkirk, Herman, Smith, Pfister, Jensen, Vomel, Thompson, Schoeberl, Rosenlof,
Troy, Avery




Papers / Topics cont...




Papers / Topics cont...







